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A Note on the Sources 


The pages which have been 
filmed are the best copies 


available. Every technical. 


effort possible has been 
made to ensure legibility. 








PUBLICATION AND MICROFILM 
COPYING RESTRICTIONS 


Reel duplication of the whole or of 
any part of this film is prohibited. 
in lieu of transcripts, however, 
enlarged photocopies of selected 
items contained on these reels 
may be made in order to facilitate 
research. 














THOMAS A. EDISON PAPERS 


A SELECTIVE MICROFILM EDITION 
PART II 
(1879-1886) 


REEL 53 


DOCUMENT FILE SERIES (DOC-13) 


D-80-001 through D-80-020 
("Bergmann, S." through "Electric Light - General") 











D-80-001 
D-80-002 
D-80-003 
D-80-004 
D-80-005 
D-80-006 
D-80-007 
D-80-008 
D-80-009 
D-80-010 
D-80-011 
D-80-012 
D-80-013 
D-80-014 
D-80-015 
D-80-016 
D-80-017 
D-80-018 
D-80-019 
D-80-020 
D-80-021 
D-80-022 
D-80-023 
D-80-024 
D-80-025 
D-80-026 








1880 DOCUMENT FILE 
Bergmann, S. 
Deafness 
Drexel, Morgan & Company [not filmed ] 
Edison, T.A. - General 
Edison, T.A. ~ Accounts [not filmed] 
Edison, T.A. - Advice 
Edison, T.A. - Articles 
Edison, T.A. - Autograph and Photograph Requests [not filmed] 
Edison, T.A. = Bills and Receipts [not filmed] 
Edison, T.A. ~ Bills of Lading [not filmed] 
Edison, T.A. - Book and Journal Orders 
Edison, T.A. ~- Clubs and Societies 
Edison, T.A. - Creditors [not filmed] 
Edison, T.A. - Employment 
Edison, T.A. ~ Family 
Edison, T.A. - Insurance 
Edison, T.A. - Payroll Receipts [not filmed] 
Edison, T.A. - Unsolicited Inquiries [not filmed] 
Edison, T.A. - Visitors [not filmed] 
Electric Light - General 
Electric Light - Edison Electric Lamp Company - General 
Electric Light - Edison Electric Lamp Company - Accounts [not filmed] 
Electric Light - Edison Electric Light Company 
Electric Light - Edison Electric Light Company of Europe, Ltd. 
[Number not used] 


Electric Light - Foreign 





D-80-027 Electric Pen 

D-80-028 Exhibitions - Paris Electrical Exhibition 

D-80-029 ‘Menlo Park Laboratory - Incoming [not filmed] 

D-80-030 Mento Park Laboratory - Internal 

D-80-031 Menlo Park Laboratory ~ Outgoing [not filmed] 

D-80-032 Mining - General 

1)-80-033 Mining - Edison Ore Milling Company, Ltd. 

D-80-034 Mining - Mines and Ores 

D-80-035 Mining - Spring Valley Hydraulic Gold Company 

D-80-036 Patents 

D-80-037 [ Number not used] 

D-80-038 Phonograph 

D-80-039 Railroad - Electric 

D-80-040 Railroad - Port Huron Railway Company 

D-80-041 Science 

D-380-042 Telegraph 

D-80-043 Telephone - General 

D-80-044 Telephone - Carbon Button/Chalk Cylinder Orders [not filmed] 

D-80-045 Telephone - Edison Telephone Company of Europe,’Ltd. - Accounts 
[not filmed] 

D-80-046 Telephone - Foreign - General 

D-80-047 Telephone - Foreign - Chile 

D-80-048 Telephone - Foreign - Europe 


D~80-049 Telephone - Foreign - United Kingdom 








1880. Bergmann, S. (D-80-001) 


Approximately 30 Percent of the documents have been filmed. The following 
categories of documents have not been filmed: routine Correspondence regarding 
orders for, and shipments of, telephones; lists of telephones by serial number; 
receipts concerning telephone orders for Europe; bills. 
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1880. Deafness (D-80-002) 





Following the appearance in early 1878 of articles about the phonograph, 
which drew attention to his own deafness, Edison began receiving inquiries about 
his proposed invention of a hearing aid. (See Thomas A. Edison Papers Microfilm 
Edition, Part I, 15:3-166.) This folder contains correspondence inquiring about the 
current state of the invention. 


Approximately 10 percent of the documents have been filmed. These items 
received significant replies or were written by individuals associated with Edison. 
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1880. Drexel, Morgan & Company (D-80-003) [not filmed] 


This folder contains correspondence about routine financial transactions 
undertaken by Drexel, Morgan & Company for Edison or his companies. Material 
relating to Drexel, Morgan & Company's role as a financier of Edison's electric 
light and telephone ventures can be found in folders on those subjects, 

















1880. Edison, T.A. - General (D-80-004) 


This folder contains documents, primarily correspondence, covering a wide 
variety of subjects. Some of the material relates to personal matters. Also 
included are documents that deal with more than one subject, such as a letter 
about both the electric light and the telephone. Documents concerning subjects 
that do not fall under the main subject categories are also filed in this folder. 


Approximately 80 percent of the documents have been filmed. Duplicate 
copies of correspondence, third-party correspondence unrelated to Edison, and 
unanswered fan mail have not been filmed. Unsolicited requests for personal 
favors, for loans and exhibits of inventions, and for information about Edison have 
not been filmed except in cases where a significant answer has been found. 
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Patent Office Museum, 





South Kensington, 
London, 8.W, 
Oct. 16, 1880. 


Dear Mr, Lack. 

I have the honor to report to you my return from my sea 
voyage. 

I beg you will thank the Master of the Rolls, and accept 
my thanks yourself for the favour accorded me, and which has 
in the Doctor's opinion resulted in much benefit to my health. 

You will remember that I wrote to you from Sydney telling 
you it was my wish if possible to return by way of the United 
States as I felt it to be my duty if possible to visit Washing- 
ton, and obtain as much information as possible both as to the 
Patent Museum there as well as with regard to the general working 
of the United States Patent Laws. 

I was received there with great courtesy by the Commissioner 


of Patents, and was allowed to visit and sit in each ‘of the 


Examiner's rooms in turn and by watching the mode of examination 


&e ,&c, to make myself thoroughly acquainted with the working 
of the Patent Laws. Should you wish it,2 will make you a 
special report of mr views on the American Patent Laws, 

I deemed it also my duty while in America to try and obtain 
some models of value, and such as would tend to increase the 
importance of the collection belonging to the Commissioners of 
Patents, To this end IT spent two afternoons with Mr, Edison 


the eminent electrician and am glad to report his presentation 


of some very valuable original models of his various inventions. 


/1 
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I forward herewith a list of the various models of 
interest t was able to obtain for the Museum during my visit 
to the United States. . | 

I may mention also that while at San Francisco I visited 
the Mechanical Institute to which I was aware vou had sent a 
complete set of specifications &e, in order to see if they were 
accessible to, the public and freely used. . 

They are very easily accessible, are taken great care of, 
and are very much used - a11 which I saw by going in asp a 
stranger before mentioning my name. 

I shall hope the Master of the Rolls will visit the Museum 
soon and see these new acquisitions, those given by Mr, Edison 
being of great interest, 

I am, dear Mr, Lack, 
Very faithfylly yours, 
H,STUART WORTLEY., 


Tux ee 


és joe 











List of Exhibits brought by Col. Wortley from the United 


States in 1880. 





Oct.19, 1880. 


List of Models &c. brought from the United States by Colonel 
Stuart Wortley, and of some that are being prepared and are to 
follow:- 

Original Electric Pen invented by Edison 

Original Phonograph " tt " 

Qriginal Telephone " m7 rT) 

Original Tasimeter " 1 0 


Improved ce a " " " and 
used by him at the Transit of Venus, 


Original constant printing Telegraph Instrument by Edison, 
Qriginal Electric Lamp, of the kind which is to be the 
Electric Light of the future. 





Patent Lantern constructed to ‘burn in the open air and 
used by the U.S. Light House board to light the shores of 
the navigable rivers. 

Patent Bell Buoy to ring a bell with the very slightest 


motion of the waves, adopted on Coasts by the United States 





Government. 
Sectional models of the well known Patent Magazine Rifles 


for joining 16 or more shots without reloading - 


The Winchester 
The Hodgkiss 
The Remington. 





One of the latest improved Patent Type writing machines. 





Two Patent Revolving Bookstands. (These are of full size - 


and will be used in our Library). 


watent 














Patent small letter weighing machine - as used in the 
United States Post offices. 
cpt ncn 
The Eagle Automatic Pencil. 
ce nn ND 
Patent book for holding newspapers &c: 
amt a a at ce 
The above are all patented here as well as America - 
Besides the above which I collected and brought with 
: me, others are to follow which I will duly report on 


when they arrive. 
(Sgd.) H.STUART WORTLEY . 








VALUABLE MODELS, PLEASE HANDLE CAREFULLY. 





mn Her Majesty's 





Colonel STUART WORTLEY, 
| THE PATENT MUSEUM, 
: South Kensington, 
LONDON. 
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(Form No. is B. ‘ 


TAR. DIRECT U 5 cu C0, Line 


In connection with the Atlantic & ho Atlantic & Pacific and Franklin Telegraph 
Companies in the United Statos,.and the Dominion Telegraph 
Company in Canada. 











16 BRoaD Street, NEW YORK, 


REGISTRATION OF CABLE ADDRESSES. 





DEAR SIR: 
We beg to inform you that you will 
receive Telegrams by this Company's Cable from 





As the above Reversible Register identifies the 
sender, the signature becomes superfiuous, and the 
cost of the address is reduced to one rate of two 
words. 





Very respectfully, 







Superintendont. 
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1880. Edison, T.A. - Accounts (D-80-005) [not filmed] 


This folder contains trial balan 


ces and other draft account sheets that were 
used in entering information into jour: 


nals and ledgers (see Accounts Series). 














1880. Edison, T.A. - Advice (D-80-006) 


This folder contains unsolicited correspondence suggesting improvements in 
Edison's inventions, asking him for advice on technical matters, or requesting his 
assistance in improving or promoting an invention. 


Approximately 10 percent of the documents have been filmed. Most of the 
documents selected for filming received a significant response by Edison. 
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1880. Edison, T.A. - Articles (D-80-007) 


This folder contains letters requesting Edison to write articles; 
correspondence relating to articles about Edison or his inventions; and letters from 
journalists seeking to interview Edison at Menlo Park. Included is an article by 
Edison, "The Success of the Electric Light," published in the October 1880 issue of 
North American Review. 


All the documents have been filmed. 
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“The editor of “Za “Chronigiue Industrielle," 15 rue’ de: 
Halles, Paris, France, has asked me to prepare and forward, for free ~ 
publication in that well- known scientific journal, concise notices of 
important American inventions, protesses, machines, etc. « a ee 


If you will kindly mail directly to the Paris address above Ze : 





I will take pleasure in sending over the necessary description in Fignch, 
immediately on-reccipt of your notification that the block has been 
sent. If the block be too heavy for mailing, Terkuile’s’ Express, 49 
Broadway, New York, will carry it at special rates, for a trifle; but 
express charges should be prepaid, It is best®to send the .cditor a 
postal card stating what block you send, and by what mode and date. 

I would be glad to have duplicate copies of whatever printed 
matter you have, bearing on tho details of the subject, togetlier with 
any written suggestions you might wish to make. : 

: i * Very truly, 
Address 
RoperrT Grinsnaw, M.E., Px.D., 7 ‘ ? 
Franklin Institute, Philadelphia. 
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THE SUCCESS OF THE ELECTRIC LIGHT. 


Nor a little impatience has been manifested by the public at the 
seemingly unaccountable tardiness with which the work of intro- 
ducing the “ carbon-loop ” electric lamp into general uso bas hitherto 
progressed. It is now several months since the announcement was 
made through the newspapers that all the obstacles in the way of 
the utilization of the electric light as a convenient and economical 
substitute for gaslight had been removed : that a method had been 
invented by which electricity for light or for power could be con- 
veyed to considerable distances economically ; that the current 
coull be subdivided almost ad infinitum ; and that the electric 
lamp was henceforth to be as manageable for household purposes 
asa gas-jet. But, so far as the public can see, the project has since 
that time made no appreciable advance toward realization. The 
newspapers have reported, on the whole with a very fair degree of 
accuracy, the results of the experiments made with this system of 
lighting at Menlo Park; scientific experts have published their 
judgments, some of them pronouncing this system to, be the desid- 
erated practical solution of the problem of electrical lighting which 
has vexed the minds of physicists since the day when Sir Hum- 
phry Davy produced his famous five-inch voltaic are. . Still it must 
be confessed that hitherto the “weight of scientific opinion” has 
inclined decidedly toward declaring the system a failure, an imprac- 
ticability, and based on fallacies, It will not be deemed discourte- 
ous if we remind these critics that scientific men of equal eminence 
pronounced ocean steam-navigation, submarine telegraphy, and du- 
plex telegraphy, impossibilities down to the day when they were 
demonstrated to be facts. Under the circumstances, it was very 
natural that the unscientific public should begin to ask whether they 
had not been imposed upon: by the inventor himself, or hoaxed by 
unserupulons newspaper reporters, 
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Now, the fact is, that this system of electrical lighting was from 
the first all that it was originally claimed to be, namely, a practical 
solution of the problem of adapting the electric light to Aomestic 
uses and of making it an economical substitute for gaslight. ‘The 
delays which have occurred to defer its general introduction are 
chargeable, not to any defects since discovered in the original the- 
ory of the system or in its practical working, but to the enormous 
mass of details which have to be mastered before the system can go 
into operation on a large scale, and on a commercial basis as 2. rival 
of the existing system of lighting by gas. 

With the lamp and generator which at the time of the first an- 
nouncement it was proposed to use, the electric light could have 
been made available for all illuminating purposes as gas is now ; 
the expense would have been considerably less with the electric 
light ; the lamp would have been quite as manageable as a gas- 
burner. But, fortunately, the unavoidable delay interposed by ad- 
ministrative and economic considerations afforded opportunity for 
further research and experiment, and the result has been to intro- 
duce many essential modifications at both ends of the system—both 
in the generator and in the lamp; at the same time sundry impor- 
tant changes, all in the direction of economy and simplitication, 
have been made at almost every point in the system, as well as in 
the details of manufacturing the apparatus. 

As for the lamp, it has been completely transformed, The ex- 
ternal form of the two types of lamp is identical ; the principle of 
iNumination—incandescence of a solid body én vaewo—is also the 
same; but, in the earlier lamp, light was produced by the incandes- 
« cence of a platinum wire wound on a spool of zircon; in the per- 


fected lamp the source of light is incandescent carbon, Another . 


essential difference between the two is found in the form given to 
the incandescent body: in the platinum lamp it was coiled com- 
pactly on a small spool ; in the carbon lamp it is a loop some five 
inches in total length. This incandescent loop is found in practice 
to afford a better light for domestic purposes than an incandescent 
mass of compact form: the shadows it casts are not so sharply 
defined, their edges being softened. 

This loop of carbon is now prepared from the fiber of a culti- 
vated species of bamboo from Japan. A thread of this material, 
after undergoing a certain chemical process, is bent into the required 
shape, and then reduced to carbon, The resulting carbon loop is of 
a remarkably homogencous structure, and possessed of a high degree 
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of tenacity, so that it can withstand, without breaking, all the con- 
cussions it is likely to be subjected to in houschold use. ; 
The perfected lamp consists of an oval bulb of glass about five 
inches in height, pointed at one end, and with a short stem three 
quarters of an inch in diameter at the other. Two wires of plati- 
num enter the bulb through this stem, supporting the loop or (}- 
shaped thread of carbon, which is about two inches in height, The 


stem is hermetically sealed after the introduction of the carbon’ 


loop. At its pointed end the bulb terminates in an open tubo 
through which the air in the bulb is exhausted by means of a mer- 
cury-pump till not over one millionth part remains ; the tubo is then 
closed. ‘The outer extremities of the two platinum wires aro con- 


nected with the wires of an electric circuit, and at the base of the, 


lamp is a serew by which the circuit is made or broken at pleasure. 
When the circuit is made, the resistance offered to the passage of 
the electric current by the carbon causes the loop to acquire a high 
temperature and to become incandescent ; but, as this takes place in 
a vacuum, the carbon is not consumed. The “life” of a carbon 
loop through which a current is passed continuously varies from 
seven hundred and fifty to nine hundred hours, With an inter- 
mitted current, the loop has an equal duration of life; and,as the 
average time an artificial light is used is five hours per day, it fol- 
lows that one lamp will last about six months. Each lamp costs’ 
about fifty cents, and when one fails another may easily be substi- 
tuted for it. 

The light is designed to serve precisely the same purposes in 
domestic uso as gaslights, It requires no shade, no screen. of 
ground glass, to modify its intensity, but can be gazed at without 
dazzling the eyes. The amount of light is equal to that given by 
the gas-jets in common use; but the light is steadier, and conse- 
quently less trying to the eyes. It is also a purer light than gas, 
being white, while gaslight is yellow. Further, the electric lamp 
docs not vitiate tho surrounding atmosphere by consuming its 
oxygen, as gaslights do, and discharging into it the products of 
combustion. ‘The heat emitted by the lamp is found to be only 
one fifteenth of that emitted by a gaslight of equal iNuminating 
power: the glass bulb remains cool enough to be handled. Of 
course, there are here no poisonous or inflammable gases to escape, 
and the danger of fire is reduced to nil, with a consequent reduc- 
tion of the rate of insurance. Again, this light, unlike gas, is always 
of uniform quality. A sort of meter registers exactly the amount 
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of cleetricity consumed in each house. Finally, not to enumerate 
all the advantages which this system possesses over gas-lighting, 
the lamp can be manipulated even by the most inexperienced do- 
mestic servant; nor can the most careless person do injury to 
himself, to others, or to property, through not understanding its 
mechanism, 

Another important modification of the system, introduced sinee 
the latest authorized account of the light was published, is the sub- 
stitution of dynamo-machines for magneto-machines in the stations 
from which the electricity is to be supplied to the several districts 
ofacity. Iere, again, the change is entirely in the direetion of sim- 
plicity and economy, Where before it was proposed to furnish a 
station with one hundred magneto-machines with a multiplicity of 
belts and shafting, we now make ten dynamos of 120-horse power, 
each worked directly by a 120-horse-power engine, We thus do 
away with a very considerable loss of power, aud at the same time 
the outlay for machinery is very much lessened. 

With these and other modifications of the system, which ‘need 
not be particularized here, it may be safely aftirmed that the limit 
of economy, simplicity, and practicability has heen reached. The 
time for experiment has passed ; any further improvements to be 
made in the system must be suggested by its performance when put 
to the test of actual use on a large scale. 

To the question which is so often asked, When will a public 
demonstration of the working of this system he made? we would 
reply that such a demonstration will in all probability be made at 
Menlo Park within two months from this date. The time which 
has elapsed since the preliminary demonstration of last January has 
been by no means a season of inaction for the promoters of this 
enterprise. There is a vast gulf between the most successful labo- 
ratory experiment possible and the actualization of the results of 
that experiment in a commercial sense. «A prodigious amount of 
work was necessitated by the establishment of factories for pro- 
ducing the lamps, the generators, and the other essential parts of 
the system in large quantities, so as to be able to supply the first 
demand. We were about to enter a ficld that was practically unex- 
plored, and, even on a preliminary survey, problems of the most com- 
plex kind arose on every side. These had to be solved before the 


- first step could be taken toward the actual introduction of the light 


into our cities as a substitute for gas. The practical ongineer and 
the man of business can best appreciate the dificulties that had to 
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be overcome. Like difficulties have in the past retarded the gen- 
eral introduction of nearly all the great mechanical and chemical 
inventions. Years intervened between ‘the discovery of photog- 
raphy and the taking of tho first photograph ; the: steam-engine, 
the steamboat, the locomotive-engine, did not come till long years 
after the discovery of their scientific principles ; the same is true of 
the telegraph. : 

But preparations are being actively made for placing this sys- 
tem of electric lighting within reach of the people in all the great 
centers of population throughout the United States. To this end, 

fae ; cities are being mapped and divided into districts, cach to be sup- 
plied with electricity from a central station ; estimates are being 
made of the exact cost of plant in the different cities ; contracts 
are being negotiated for tho manufacture on a large scale of en- 
gines, dynamos, lamps, wire, and all the other supplies needed for 
the practical introduction of the system throughout the country ; 
men are being trained to put up the plant of central stations, to 
run the machines, and to execute all the details of the introduction 
and working of the system, 

Avery important question is that.of the cost of this light. The 
price of the electric light will, of course, bo determined by the capi- 
talists who invest their moncy in it as a business venture, but it ° 
will of necessity be low as compared with gaslight, though it will 
vary according to the original cost of plant, the demand in any 
given locality, and other conditions, It is not at present the inten- 
tion of the company controlling the patents on this system to sup- 
ply tho light directly to consumers, The company will erect the 
first station in New York City, and will themselves conduct that 
station ; but the other stations in New York, as well as in the 
other cities throughout tho United States, will be managed by 
local companies, who will pay a royalty to the Electric Light Com- 
pany for the right to use the system. 

So much can bo safely aflirmed, that this light can be sold at a 
price which will mako competition on the part of the gaslight 
companies imposaiblo: 1, Because the total investment in plant to 
develop a given quantity of light is much less; 2, Because the 
depreciation of plant is much less ; 8, Because the cost for labor 
employed ix very much less than in gas-works; 4. Because the 
electrie-light companies will not have to make any dead investment 
in large areas of real estate ; it is not even necessary to erect build- 
ings specially to serve as stations, for the ordinary buildings, such 
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Bi as are used for different branches of manufacture, will serve the 
' f ' purpose, and may be hired on rental; 5, Because the companics 
ean sell electricity for two uses—for light at night, and for power 


7 ‘ 
i } in the daytime, It has been ascertained by experiment that power 
iy can be supplied through this system from twenty-tive-horse power | 
down to -;}q of a horse-power on the same mains that supply the 


ey ‘ light, and that clevators, printing-presses, sewing-machines, fans, | 
eh pumps, ete., can be run by electricity from a central station far 
, more economically than by any other means. .A canvass of the city 


: of New York has shown that the demand for small powers, in pri- 

, vate dwellings and minor industrial establishments, will give occu- 
pation to the central stations in the lower part of the city for ten 
hours daily. ‘This power can be supplied at such a profit to the : 
companies as to more than cover the expense of running the stations 
for six hours longer in producing electric light. It is evident, 
therefore, that, in a competition with gas, the cleetric light possesses ’ 
an enormous advantage. : 

Tuomas A, Epson. 
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1880. Edison, T.A. - Autograph and Photograph Requests (D-80-008) [not filmed] 


This folder contains unsolicited correspondence requesting Edison's autograph 
or asking for photographs of him. 























1880. Edison, T.A. - Bills and Receipts (D-80-009) [not filmed] 


Most of the bills and receipts in this folder are for routine laboratory 
expenses. There are also bills and receipts for personal expenses. Additional bills 
and sae for 1880 can be found in Invoice Books, Cat. 1162 and Cat. 1163 (not 
filmed). 














1880. Edison, T.A. - Bills of Lading (D-80-010) [not filmed] 


This folder contains bills of lading for the shipment of merchandise. 











1880. Edison, T.A. - Book and Journal Orders (D-80-011) 


This folder contains correspondence, bills, receipts, and other documents 
relating to the ordering of books and journals. 


Approximately 70 percent of the documents have been filmed. The following 
categories of documents have not been filmed: advertisements, announcements of 
new publications, and other documents relating to items apparently not order ed; 
bills and receipts that contain no information about specific items ordered; other 
routine documents that merely duplicate the information in the correspondence. 
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TERMS: NET OASH, Au claims for allowance must be made within ten days after the reveipt.of Invoice. 
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BERNARD -QUARITOH, BOOKSELLER, CentraL Agency for the procuring of Rare Books. 


Mr. Quaritch'’s srook consiate of about 20,000 woll selected Wonxs;—Ordere for many of the better class of 
Standard Literature can therefore be. executed at once. Book-buyers are solicited to pay regular visite to his eatablichment 


as New Punowases are added daily,’ Linrantes FUROMABED at their maximum market value for Cash, 
, *. l bang A 188 0 
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BERNARD QUARITCH, BOOKSELLER, CENTRAL Agency for the procuring of Rare Books. 


Mr, Quaritoh's stoox consists of about 20,000 well selected Wonxs ;—Orders for many of the better olass of 
Standard Literature can therefore be executed at once. Book-buyers are solicited to pay regular visite to. his establishment - 
” 98 REW as are added daily, Lrsrartes PURCHASED at their maximum market value for Cash, 


LONDON, 15 Precavtn, w. nO F > 188 7 





[ENCLOSURE ] 


| ~ LONDON, 15 Piccadilly, W, / *'18g9. 
LH Cusim By yd Ck pA - 
© 4 BERNARD QUARITCH. 7% 7 ZLSK 


My terms are Cash, Old Customers who for mutual convenience prefer to pay quarterly can do so. Payment to be then due at | 
once. Posr Orrice Orners payable at Piccapitty Circus, W. , 
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[ATTACHMENT] 


PURCHASED. 
a. 


CONSULATE of THE UNITED STATES or AMERICA. 
at LEIPZIG. iw rae xinevon or SAXONY. 


L, Bithach ~Stat> 


and truly declare that I am the._Ageste_2f_ ch acea— ae 
of the goods wares or merchandise in the annexed invoice mentioned and described; that the said invoice ix 
ta all respects true: that it contains a true and full statement of the time when and the place where the’ 
goods wares and merchandise therein mentioned, and which ave subject to any ad valorem rate of duty or. 
fo any duty vegulated or divected by law to be estimated, or based upon the value of the square yard, ov of 
any other specified quantity or parcel, were purchased; and the actual cost and quantity thereof and 
of all charges thereon; that no discounts bounties or drawbacks are contained in. said invoice but such aa 
have been actually allowed thereon; that the currency in which said invoice is made out is the currency 
which was actually paid or ta to be paid, for suid goods wares and merchandise; and that no different 
invoice thereof has been or will be furnished to any one. 

I further declare that it is intended, to make entry of the goods wares and merchandise mentioned 


LEG ap do. solemnly 








tn said invoice at the Port of tn the United States of America. 


d 5 he : ; 
; Dated at Leipzig, ne day of.  alownhe.__1980 


Total Amount of Invoice «Aut 2000 — 
Mark & Number Mos Aitony wi Pr edbeile —~SGokstmn. Auth. Agent 


eee a ae 
— si Contents _Lerha__ Fo a 
 LAFB.) to be shipped from Pecans — . ‘ 


| _. Pte -. a 


Weg, *% : 4 
; cite bitey’ 
I, the undersigned U. S.Aonaul, do hereby certify that at LEIPZIG 


oN 
on this paiene ae day of Nef Miraeteea.__ A. D. 1880 the annexed invoice 
numbered _£ 22% _ in which are mentioned and described cortain —-——-___ 
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1 amounting, with tho charges thereon, to the gross yum of HH. BAA ; 
: was produced to me wy CL. obo) - 1 

in person the Gp aeif fcnacrackcntas $$ 
of the goods, wares and merchandiso therein montioncd, who thereupon declared, in 


writing -that it was intended to ntry of said goods, wares and morchandiso 
at the Port of ——~—___.__—" 


“4 5 tho United States of Amorics. —I do fi¢thpr’certify that I am satiafied, that the person 
Received Consular Fee: 2'4 Dollars, making the foregoing declaration, is the porson he represents himaclf to be; and that 
@ (Signed in Fripticate) the actual market values or wholesale prices of the goods, wares and merchandise de- 
: ; scribed in the said invoice in the principal markets of the Country and at the timo of 


No. le: 77 fd : exportation are correct and true. : 

























Witness my hand and seal of. office at Leipzig, Saxony, the day and year aforesaid 


Vie weed eg Consul of the United States 
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VERLAG 
folgender 


ZEITSCHRIFTEN: 


Annalen der Physik und Chemie, 


Von 17001624 
herausgegeben von Gilbert. 
Von 1825-1876 
herausgegeben von Pogyendors, 
Selt 1977 
herausgegeben von G. Whedemann. 


Akhrlich 3 Hands 8° oder 12 Mette. 
Trels M. 31, 


ee 


BEIBLATTER 
zu den 
Annalen der Physik und Chemie. 
Herausgegeben selt 1677 


Yon 
G, und B, Wiedemann, 
Jabrileh 12 Hefto 8, Preis M. 16, 


ee 


SOULN AT 
PRAKLISCHE CHEMIE 


{von 1828-1834 u. d. Titel: 
nJournal f, techn, u. Ucon, Chemlo"} 


hie 1809 herausg. vy. Erdmann, Gchwelgger- 
Seidel, Marchand, Werther. 

Newe Folge (seit 1970) 
herausgegeben you H, Kolbe 
und selt 1879 v, H. Kolbe u, Es ¥. Moyer. 
Jkbrlich 2 Dende 8? In 20 Iteften. 
Profs 3f, 20, 


aw 


JAURBUCHER 
PROTESTANTISCHE  THEOLOGIE 


Mase, Mipalanct Tietdorer, Solirador, 
‘rofestoren in Jenn. 


Selt 1875, 
Jahrlich 4 Hefte. 8% Prels M.15,, 
wee 


Allgemeine Deutscho 
Strafrechtszeitung. 


Unter Mitwirkang yon 

Berner, Bucker, Iittermater t. a w. 

herausgegeben yon 
Fr. v. Holtzsondorf. 
13 Talrgings 5% In 4°, XI—XI1 tn 8%) 

0173, (Schluss 8) 

Frith. ia 31,150, — ermias, aut 31.60, 

ae 


Arohiv fiir zeichnende Kiinste 
herausgegeben von 
R. Naumann 
unter Mitwizkung von 
It. Welgol und A. Androsen. 

16 Sahrginge mit Aubiidungen, a. 

. 55-70, (Schluss.) 
Ans dem races Verlag v, Rud. Welget, 

Friths Prete 31, 145, — ermites, auf 31, 00, 








fichs Chior, Ante ele 


tiring, eetsete 4 Wittis, 


: 


[ATTACHMENT ] 


Leipuig, den F, 


Johannesgasse 84, 


JOHANN Amsrosius B, 


CE CVUMMIU- 
7 


(weg it Sedellanel> tam? 
/ 


ee sce 


a“ 


a aden Aen Shy 4 (emis, Fwd 1-1 O> 









































“ABTHL., SPEDITION. 





Ya039 


per Steamer 


unter 


auertho Adresse verladen, ftire 





[ATTACHMENT ] 





AUGUST BOLTEN, Wm. Miller’s Nachflg. 
SOHIFFSMAKLER. » 








ohne  wsancemdss, Assecurang von sy oops Ae a an—Hrre 





nent behandige. 


Mit Achtung ergebenst 


' PF-AUGUST BOLTEN, 


WILLIAM MILLER’S NACHTFOLGER, 
Lrtric4 









Spesen-Nota 

Nachnahme von 7 PST 
Fracht bis Hamburg. ......... ESOT TO ee RO AES ‘ oO 70. 

ve _ Verschiffungsspesen, Connossemente tt. Porti......... .. -" Z. SO. 
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Courtage th. Commission acces Gl osecene fb ow 0 escercccnseee ” 2 $O 
Stempel u. Police........... ai + SO 
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European Express, ete 


00 MIND 6 Smee” OB IRD & 
No. 61 Phoadway, 7 Admiralitit Str., 
NEW YORK. Custom House Business. HAMBURG. 
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G. B, Richard & 60.,|¢, B Richard & Boas, °” New York, yt asp 2. 
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European Express, 


FPREIGET . 20 C. B. RICHARD & C 
Custom Hous Business, No. 61 BROADWAY. 
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Mark, 3) No, | 
4 he : 
ed Adon Charges on A 1 eu, wae ex 8, §. en : : 
Freight and Char, es from Hamburg es / (2- £9 
Marine Insurance, $ . 
oe Duty on value of Goods, $ Sos. es 2S yg SAS Fo. 
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Gen. Ord. Storage v4 7 Storekeeper Oharges , 4, v 
Cartages and Postages : i St O 


‘ | Cooperage, Labor and Marking : j 
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i Disbursement of Advanced Charges 


| Forwarding and Commtasion 
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- BERNARD QUARITOGH, zooxsetier, Centra Agency for the procuring of Rare Books. 

Mr. Quaritch's stock consists of about 20,000 well eclectad Wonxs;—Ordere for many of the better clase of 
Standard Literature can therafors be exeouted at once. - Book-buyers are solicited to pay regular visite to hie establishment 
ge wew Purowases are added daily, Lrpranies PuRcHASED at their maximum market value for Cash. 


LONDON, 16 Prooanzy, W. 5 1887 
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Number Book Department. 


D. APPLETON & Co., 
41,8 & 5 BOND ST,, 


NEW YORK... RK AM 3.188 0 
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: ‘le &, Bool Vol. 28, Proegedings -of the Amerigan. Association 


“for sthe” ‘Advancement of Science, is sent you to-day by = 
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email | POs ipa tale rar i one Od 
_Please acknowledge receipt. 
Rexpectfully, 


F. W. PUTNAM, 
"- Perm. Sec. A. A. A. Si, 
’ SALEM, MASS, 





D. VAN NOSTRAND, 
Impbiter and Publisher of Scientific Books, 
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.D. VAN NOSTRAND, 


Publisher, Importer and Bookseller, 
x 
28 Murray and 27 Warren Streets, 
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New York, AO. Joo: 5 
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U.S. Coast ano Gropetic Survey Orrice, 
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All Officia! Letters to this Office should be Addressed to THE CHIEF OF ENGINEERS, U. S. Army, Washington, D.C. 
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Lew Gok, en Ot Ce ALGO 


Js fot WITH E. & F. N. SPON, 
SCIENTINIG BOOKSELLERS & PUBLISH BRS, 


SUMS ABOVE TWO DOLLARS SHOULD BE SENT BY DRAFT OR P. O. ORDER, 
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P.O ask‘a, i ae OGice of 
aoe THE "SANITARY ENGINEER, 
© 140 William St. N.Y. ° 


a ee a SO 





Dear Sif: 2 ys 


» On and after Taine 1st, 188, the subscription price for Tue Santrary 
ENGINEER will be $3.00 a year, in ‘advance,’ postage paid. The size of the 
paper ‘will, baviricteased at least four pages over the average issues for last year, 
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Prof, M 
iret eiedemias eae is ends if 4 Joon 
Belmont Avenue, Fi eeu Ce 
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and contidtronl more money “will be spent for illustrations and special contri- - 


butions. “AU Penewals “Or ew. subscriptions sent to this office prior to January st, 
may be" ‘at the present rate, vid? ?*$2.00, All payments, after that date, whether for 
renewals or for new subscriptions, must be at 





Your subscription fo this Sournal expired ow PaccT read Meee 
presume you overlooked the notice sent you at that time. a. aia 72 a 
Respectfully, 


THE SANITARY ENGINEER: 
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b 4 BERNARD QUARITOH, BOOKSELLER, CrntraL Agency for the 


Mr, Quariteh's svoox consists of about 20,000 well selected Wonxs ; 
Standard Literature can therefore be executed at once, Book-buyers are solicite 
- ge NEw Ponowases are added daily, Linnanres punomasen at their maximum 


procuring of Rare Books. 
Orders for many of the better class of 


d to pay regular visite to -his establishment: 
‘market value for Cash, : 


i a : LONDON, 16 Prooapinix, W. 
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THE INTERNATIONAL NEWS COMPANY, 


. (FORMERLY THE WILLMER & ROGERS News CoMPANy,) 
; 31 Beekman Street, New York, 

IMPORTERS or NEWSPAPERS, PERIODICALS anp BOOKS, 
Special Authorized Agents in the United States and Canada, for the 
Mnstrated Lecden News, Orapblo and Punch, Crstemporary Review, The Misotoenth Century, Fertaightly Review, Cornhill 
Magazine, Chamters’ Jornal, Good Words, Belgravia, London Oecloty, Sentay Nagarino, World of Fashico, Builder, 

:  Milllner and Dressmaker, Bow Bells, Young Ladies’ Journal, All the Yoar Bound, 
ard Cunicgbam Bossoy’s Universal Maric, 4 
BRANCH OFFICES: LIVERPOOL AND LONDON. 


Subscriptions Received for every Newspaper & Poriadtcal published in Great Britain, Gormany & 
France. All Subscriptions payable in advance. Books Imported in quantity or by single volume, 


ke a a py ALEZ.. Lll..1880. 
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I have now an. } opportunity of getting. jor ee at the price ef, the 
book named below, of which you desired a ker recently ; 
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_ Yours obediently, ee 
BERNARD ces 
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LONDON, 15 Piccadilly, W. re 2 80 
ps. Lert’ Wew Bn ee 
ERNARP QUARITCH. | AIL, 


ee 
My terms are Cash, Old Customers who for mutual convenience prefer to pay quarterly can do so. Payment to be then due at 
once. Post Orrice Orpers payable at Piccapitiy Circus, W. ; , 
























~ ‘THE WESTERN UNION TELEGRAPH COMPANY. 
ett Crnpany SRANGMEES aud DELAVENS nisasagen only on conditions, Imiting Ite Iabiltty, which bave 
back to the sending atation far comparison, and the Com- 


ra can le guarded exetoat obly by repealing a rneasage 0 
pany at not hold itealf Hable for: on of delays In travamission or dellvacy of Unarepoated Bossanen. 
ne foemexe lean UNHEPEATED MESSAGE end te delivered by requestol the ‘sender, under the conditions 
demed above, 







RWER _ £2 NORVIN GREEN, President. 
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1880. Edison, T.A. - Clubs and Societies (D-80-012) 


This folder contains correspondence, bills, receipts, and other documents 
relating to Edison's membership and activities in social clubs and professional 
societies. Also included are requests by clubs and societies for lectures by Edison 
and for exhibits of Edison's inventions. 


All the documents have been filmed except for blank forms and duplicate 
copies of correspondence. 
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289 BROADWAY, 


i _ New York, March 15, 1880. 


Dear Sir: 
A- meeting, to organize Tue American Society oF MrcHanicaL 
Encinerrs, will be held at 11 o'clock a. m., on Wednesday, April 7, in the Hall 


of. the Stevens Institute, Hoboken, N. J.* You are invited to attend. 


Ata preliminary meeting of engineers, held in New York, on February 16, a code of Rules was unanimously 
recommended for the consideration of a committee on organization, to be appointed by the chairman, who was 
also to be a member. This committee is: HENRY R, WORTHINGTON, ECKLEY B. COXE, ‘JACKSON BAILEY, 
Gen. Q. A. GILLMORE, PROF. WM. P, TRowbRIDGE, M.-N. Forney and ALEX. L. HOLLEY. 


The following committee to nominate officers was appointed by the meeting: PROF. JOHN E. SWEET, 
E. D. Leavitt, JR, CHARLES T. PORTER, HENRY R. WORTHINGTON atid ALEX. L. HOLLEY., 


’ These committees will report to the meeting on April 7; rules will also be adopted, and officers elected. 
The chairman of the preliminary meeting was requested to call the meeting for organization.t 


In the Rules recommended at the preliminary meeting, it was provided that candidates for admission as 
Members, Associates and Juniors, shall present to the Council brief written statements of their qualifications for 
admission. (See appendix.) After correspondence with a large and representative number of the attendants at the 
preliminary meeting, the chairman believes it to be the general wish that all ipersons, including the attendants at 
the preliminary meeting, who desire admission to the Society, shall present such statements to the Council to be 
elected April n in order that the standard of qualification which may ther be ndoptes! shall apply equally to all 


who wie admitted. . 





Yours respectfully, 


Ny A. L, HOLLEY, 


“Chairman oY the Preliminary Meeting, 


* Reached by ferry from Barclay Street and Christopher Street, New York. 


‘tsAntleipating a large attendance, he first npplled to Dr, Morton, President, for the use of the large hall of the Stevens Institute, asa 
convenient and sultable place, Dr. Morton at once put the Institute Building at the disposal of the Society, 
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Batracte from the rules panerminondes by the preliminary rasetinge to the eommictee on Organization, “ 


y MEMBERSHIP, 
Arr. 2. The Society shall consist of Members, Honorary Members, Associates and Juniors. 


- Art. 3. Members and Honorary Members shall be professional Mechanical, Civil, Military and Mining 


Engineers and Architects. 


Arr. 4. To be eligible as a Manter, the candidate must have been in the practice of‘ his profession for at 


SR least seven years, not merely as a skillful workman, but as qualified to design and execute engineering work, and. 


he must have been in responsible charge of work in his branch of engineering. 





edged professional eminence, who haye virtually retired from practice. 


Art. 6. ‘Po be eligible as an Assocfaée, the candidate must have sucha scientific or commercial connection’ 


with applied science, as will qualify as to co-operate with engineers in the advaricement of professional knowledge, 


a Perr TEA the cantlidate must have been in the p practice of engineering for at least 


two years, or he must be a graduate of an engineering school. [The term “ Junior applies to the professional 


Art. 7. to be eligi, 





experience, and not to the age of the candidate, Juniors may become eligible to membership] 


Art. 8 All Members and Associates shall be equally entitled to the privileges of membership, provided that 
Honorary Members who are not also Members or Associates, and Juniors, shall not be entitled to vote, nor to be 
; Members of the Council. a 
oO FEES AND DUES. 


Arr. 18, The initiation fee of Members and Associates shall be $15, and their annual dues shall be $10 per year, 

, payable in advance at the annual meeting, Arovéded that persons elected at the meeting following the annual 

meeting shall pay $8, and persons elected at the meeting preceding the annual meeting shall pay $4, as dues for 

the current year. The initiation fee of Juniors shall be $10, and their annual dues shall be $5 per year, payable.i ‘in 

advance. Any Member or Associate may becoine, by the payment of $150 at any one time, a life Member or 
Associate, and shall not be liable thereafter to annual dues. 


(The rules also provide that the annual meeting shall be held in New York, but that the two other regular 
meetings shall be held where and when the Council may determine.) 





sn tdie i 


Axt. 5. Honorary Members, no\ exceeding 25 in number, may be elected. ‘They must be persons of acknowl-, 
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' Dear Sir; ° : ; ; : 


A & have been requested to inform you that your application will be 4 
"placed in the hands of the Council at their first meeting. 
Very Respectfully, 
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the Council of the Society at a meeting held in New York, April 19, 


resolved to publish in pamphlet fem as soon as possible, the names and acldresses of 






the officers, members, associates and juniors of the Society; . also the Rules as 






adopted by the organizing meeting, April 7, 1880. It is believed that the distribution 






of this pamphlet will advance the: interests of the Society more than any thing else 






that can be done prior to the antual meeting in Novemter. For this purpose im- . 






mediate funds are necessary. When ‘remitting for the enclosed Bill, please address the 






Treasurer of the Society, giving accurate particulars of your title, firm, or deaipeton; 







also, your full post office add ress, for publication in the catalogue of the Society. 







The Committee also request that you will kindly forward them at the earliest 


date possible,(if not already forwarded)a written statement of your professional experi-. 
i : je " 







ence and various business connections, as required by the Rules of the Society. 






Respéctfully Yours, 


LYCURGUS B. MOORE, 







Treasurer 





erat Poa 








- 
- 
ee 
Qo 
a 
2 
SER SRS oe aor Se Sa eta ey toe So Bon tl = 
H 
a ae pee 
Cease ~ 
ioe : Ses 
a : i Sha ae 7 
VE ye. i 
2 OAK ‘ 
rane 
Be I 
a ee 
: tbe as 
— 
. 
ees - ee 
Pak 
os 





nan arta 











AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE. 
| TWENTY-NINTH MEETING, 
TO BE HELD AT BOSTON, MASSACHUSETTS, AUGUST, 1880. 
‘In conformity with tho-vote at tho Inst necting, the Lwery-nixta. Meetina of the Assocration 


will be held’ at Bosron; :Mass., commencing at 10 o'clock, a. st., on Wednesday the 25th of Angust, 
1880. A large and efficient Local Committee has been formed ant through its several subcompittees 


is engaged in perfecting the local arrangements fur the meeting, which will be announced by special 


circular ns early as possible. It is only necessary to state here Unnt the members.of the committee are 
desirous of doing everything in their power to promote.the objects of the Association. As it is generally 
believed that the Boston meeting will be the largest and probably the most important hitherto held by 
the Association, every effort will be made by the officers of the Association residing in- Boston and 
vicinity, codperating with the Local Committee, to prepare asatisfuctory general programme for: the 
week (subject to the approval of the Standing Conmittce) in advance of the meeting, the substance 
of which will be given in the circular of the Local Committee.. ‘Lo this end several votes were passed 
at the last meeting of the Standing Committee in Saratoga, and the attention of members is particu- 
larly directed to the new clause in relation to titles of papers ; rlso-to the probable noeesally. of forming 
additional subsections. 

The Hendquarters of the. Associntion will be at the Massacnuserrs Insrrrure ov Txonno.ocy, 
where members will register as soon as possible after arrival.. The Horgn Venpdse, corner of Com- 
monwealth Ave. and.Dartmonth St., has been selected for Hotel Headquarters. 

The: offices of the Locan Comairrex and of the Permanent Secrerany will be at the Instrrure or 
Tzouxo.oay. Tho General Sessions will be held in Huytixeron Hatt in the same building. ‘The 
several Sections, Subsections and Committees will have their places of meeting designated on the pro- 
grainme for Wednesday. 

The circular which will soon. be issued by the Local Committee will. contain full information in re- 
lation to Hotels and Boarding Houses: in Boston and vicinity with which special arrangements have 
been made. 

The Permanent Subsection of Chemistry will he continued at Boston under the chairmanship of Prof. 
Joun M..Orpway, of Boston. 

The Permanent Subsection of Microscopy will be presided over by Prof. S. A. Larrinore, of 
Rochester, and the active codperation of microscopists is requested. Arrangements. have been made 
for the propor care of instruments, etc. ; 

* "The Permanent Subsectton of Anthropology will be ander the chairmanship of Prof. J..W. Poweur, of 
Washington. For special circular and:-information in relation. to -this subsection, address Judge J. G. 
Huxpsnsox Secretary, Winchester, Ill. * . 

‘The attention of cntomologists is directed to the annual méeting- of the Extomonoaroan: CLup or 
gue Assooration, which willbe held at the:rooms of the Boston Society of Natural History at 2 o'clock, 
on Tuesday, August 24th, at which all interested are invited to bo presont. Mr. S. H. Soupper, of 
“Cambridge; President, Mr, B. P. Many, of Cambridge, Sceretary of ’ ae Club, oe special circular 
concorning this meeting will be sent to all requesting it.) : 

‘At the Saratoga ‘meeting the desirabilityof forming a new satinastlow: in the: Assdciation, which 
should be devoted to:Physiology and. Anatomy, was discussed with the‘spevial object of indiicing mem- 


bers interested in Haman Physiology to bring thetr papers before the Association and also of obtaining . 
' the active codperation of Physicians and Surgeons in thé.work of the Association. . The interest taken’ 


in the proposition at Saratoga was such that a permanent organization of the new.subsection is expected 
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at the Boston mecting. Tt will also, probably, be found necessary to form a subsection of Geology and 
Physical Geography nt the Boston meeting. : ne 

Several ‘excursions will be arranged for by the Local Committee. Among others, one is planned 
for Salem and another down the Harbor, On Thursday, the Association will probably hold a morning 
session in Cambridge, after which visits will be made to the vavions departments and Museums of the 
University, followed by a reception at the Botanie Garden and the Observatory in the evening. 

All communications relating to the local arrangements for the Boston mecting must be made to the 
Local Secretaries at Boston, while all mutters relating to membership and to the presentation of papers 
will be attended to by the Permanent Secretary, : : 

Attention is specially requested to the following articles of the Constitution of the Association. 

Arr. 8 Any person may become a Member of the Assocation upon recommendation In writing by two members P 


or fellows, nomination by the Standing Committee, and election by a majority of the members and fellows present 
in general session, “ , , 2 

(Blank forms for recommendation to membership wit he furnished on appication to the Permanent and Loent 
Secretaries, and, until the day of the meeting, they will receive the recommendations for the General Secretary ; 
after the meeting has begun, recommendations must be given to the General Secretary.) 

Aur. 4. Fellows shall be uomlunted by the Standing Conmittee from such of the members as are professionally 
engaged In scence, or have by thely labors alded in advancing selence. ‘The election of fellows shall be by ballot _ 
‘and a majority vote of the members and fellows present‘in general session. ‘ 

Ant. &, Any person paylug to the Assoclytion the sum of one thousand dollars shall be elissed as 0 Tatron, and 
shall be entitled to all the privileges of a member and to all {ts pubteations. : 

Aur, 7 The name of any member or fellow two years In arrears for annual dues shall be erased from the Hst of 
the Association, provided that two notices of indebtedness, at an interval of atleast three months, shall have been 


*given;.and no such person shall be restored until he has puld his arrearuges or his been redlected. 


Aur. 83, The admission fee for members shall be flve dollars jn addition to dhe annual -rssessment. On the 
election of any member as a fellow an additional fee of two dollars shall be pak. 

Ant. 34. The annual assessinent for members and fellows shall be three dollars, 

Aur, 85, Any member or fellow who shalt pay the sum of ilfty dollars to the Association, at any one thue. shall 
become a Life Menther, and as‘such shalt be exempt fromvall further assessments, ad shall be entitled to the Pro- 
ceadhigs of the Association. All money thus received shall be Jnvested as a permanent fand, the Income of which 
shall be used only to assist in original research, unless otherwise directed by unuuinious vote of the Standing Com- 
wittee. . : 

Ant. 36. All admisston fees and assessments must he patd to the Permanent Sceretary, who shill glve proper . 


. receipts fur the same. 


Aut. 27, All members and fellows must forward to the Permanent Secretary, as early 18 possible, and when prace. 
tiealte before the convening of the Association, full tues OF all the papers which they propose to present daring 
the meeting, with a statement of the time ‘that each will oceupy in delivery, and also such abstracts of thelr con- 
tents as will give a general iden of thelr nature; and no Ute shall be referred by the Standing Committee tu the 
Sectlonal Committee until an abstract of the paper or the paper Itxelf hus been recelved. 

(Blank forms for giving the tlules and abstracts of papers will be furnished by the Permanent Secretary on ap- 
plication. The Standing Comuittce particularly request, In order to facilitate the arrangement of the programme, 
that the Uttes and abstracts should be forwarded so us to rench the Permanent Seeretary before August ninth, 
At the Snrutoga meeting the Permanent Secretary wus instructed not to enter, on the list of pupers to be presented, 
any ttles of papers until an abstract of the paper, or the paper itself, was received.) : 

Notice of errors in the printed list of Members of the Association, of change of address, and infor- 
mation respecting the decease of Members, should bo sent to the Permanent Seeretary in order that 
due notice may be taken of the same in the.next volume of * Proceedings.” * It is particularly requested 


that the Permanent Sceretary be notified at once of any errors in the names‘and addresses that will be 


. given in the list in the Saratoga volume, as 2 revised edition of ‘the list will:bo printed for circulation at 


the Boston meeting. ; 


‘The Saratoga volume (vol. 28) will soon be distributed by mail to every member whio has paid the 
assessment fur the Saratoga meeting. : : . , 

The volumes of the Procvedings of the Association (28 Iu number) can be‘obtuined from the 2 
tary, at the price of 81.60 2 volume; or any member wishing for ten or more yolumes,.in order to complete a set, 
may obtain then at §100 avolume. ‘The volumes may be hind bound in cloth for the extra price of 50 cts. each, 
or In one-half Turkey morocco for the extra price of $1.00 exch. Uniform cloth covers for the volumes will be 
furnished by mail ut 80 ets. ench, or by express or nt the meetings for 26 cts, ench. Couples of Volumes? and 26 
will be received in exchange for other volumes or will be purchased nt 81.00 each. 7 


erimauent Secre- 





The Memotr on Fossll Butterfiles, by Mr. S. H. Scudder, published by the donation of Mra. Ellzaheth Thompson, 
4to, 1875, will be Murnished at $2.00 a copy. ‘The ‘Transactions of the Associntion of Geologists and Naturalists, 1 
vol., 8vo, 1848, bound in cloth, can be obtatned nt 83.00 copy. 


It will save much time and confusion at the meeting if members will send their assessments in 
advance to the Permanent Sceretary, in return for which © Member's ticket, bearing a receipt for the 
Boston meeting, will be forwarded. Members not intending to be present at Boston are particularly 
requested to send their assessment in advance, and to those who specially request the same a copy of 
the Boston Daily Programme will be mailed. ; 

The address of the Pernwanenr Secretary will be Salem, Mass., until August ist; after that time. 
and until the meeting has adjourned, his office will be nt the Massacuuserrs Institute. or Tren 


noLocy, Boston, Mass. 
F. W. PUTNAM, 


Sarum, Mass., June 15, 1880. : Permanent Secretary, 


OFFIOERS OF THE BOSTON MEETING. 


President,— Lewis 1. Monrean, of Rochester, N. Y. 

Vice President, Section A,— Asari Hats. of Washington, D. C. : 

Vice President, Section B— Avexaxpen Acassiz, of Cambridge, Mass, 

Chairman of Permanent Subsection of Chemistry, —dJoux M. Oxvway, of Boston, Mass. 
Chairman of Permanent Subsection of Microscopy,—S. A. Larrmone, of Rochester, N. Y.- 
Chairman of Permanent Subsection of Anthropolugy,— 1. W. Powers, of Washington, D. C. 
Permanent Secretury,— F. W. Purxam, of Cambridge, Mass. 5 

General Secretary,— Joun K. Ruxs, of St. Louis, Mo. 

Secretary of Section A,—exny B. Nason, of ‘Troy, N. Y. 

Secretary of Section BR—C. V. Riney, of St. Louis, Mo. , . 
Secretary of Subsection of: Chemistry,— Cuancus I. Muxnox, of Annapolis, Md. axtecage 
Secretary of Subsection of. Microscopy —aA. B. UWenvey, of ‘Taunton, Mass, : 
Secretary of Subsection of Anthropology,—J. G. Wexnunsun, of Winchester, 1H. 

Preasurer,— Wits S. Vaux, of Philadelphia, Pa. 


STANDING COMMITTEE, 


Past Presidents — Bexsamix Pemce, of Cambridge; James D. Dana, of New TIaven ; Jaxres 
Ive, of Albany; Steven ALExanpen, of Princeton; [saac Lea, of Philadelphia; F. ALP. Barwann, 
of New York; J..S. Newserry, of New York; B. A. Gourp of Boston; ‘T. Srenry Hunt, of 

. Montreal; Asa Gray, of Cambridge; J. Lawrence Sari, of Louisville; Joseri ‘Loventne, of Cam 
bridge; Joun L. LeConre, of Philadelphia; J). Hiteann, of Washington; Winns B. Rogers, of 
Boston; Sison Newcoms, of Washington; O. C. Mansu, of New Haven. 

The President, Vice Presidents, Permanent and General Secretaries, the Secretaries of Sections A 


aud B, and Treasurer of the Meeting. ; 
Officers of the Preceding Mecting.— Grorcr F. Barxen, of Philadelphia; S-P. Laxaney, of Alle- 

gheny 3 J. W. Powens, of Washington; H. Carrineron: Boron, of Hartford; We H. Date, of 

Washington. . 7 se eh : 
From the Association: at large.—Six Fellows to be elected on the first day of the meeting. 


SPECIAL NOTICE TO THK MEMBERS OF TIIH STANDING COMMITTEE, 


The Constitution requires that-the Standing Committee shall meet on the duy preceding envh Annual 
meeting of the Association and arrange the programme. for the first day of the session. ‘There will 
therefore be a mecting of the Standing Committee at the Institute ov Txcuxonuay, Boston, on Puea-” 
day, Aucust 24th, at 11 a. o., at which it Is expected that every momber of the Committee will be 
present, if possible. . . . : 

By order of the President a Special Meeting of such members of the Standing Committee as -can 
conveniently attend is hereby called at tho INstirure’ or ‘TxouNotoay, Boston, on August 9th, at 11 


o'clock. 


F. W. Pornam, Perm. Sec’y.’ 











“OFFICERS OF THE 


LOCAL COMMITTEE 





i= syte iis 
FoR. THE BOSTON MEETING. ° . => ' 
t Prov. Wieuian 3 Rooens, Chairman. : . Aa \ , : 
Mn. Cranes W. Scupper, Treasurer. = 
“Mn. Samus H. Scupper, Address Natura: History \- 
v t? uy s 
Mr. Epwarv Buncess, sea ee Soctery, Boston, Mass. ul t 
7 
' _ “ai SUBCOMMITTEES, | z 
” On Reception. 
‘Mayor F. 0. Prince, Chairman; 3 and Mn. Natuan Arpieton, Secretary. 
On Finance. 


Hon. Jonn Cusmines, Chairman; and Mn. Samuen eas Secretary. 


i 





ee EROS eS Sie St vey 8 ESTE. Seeman Ben ost | Fah oon On- 1 Rattroats eae rer 
Gen. A, P. RovEwee, Cliatrmian ; . and Dr. J. R. Citabwice: Secretary. 


1 On Hotels and Lodgings. 
Gon. Franois A. OanpRN: Chairman; and Mr. E. T. Bouvé, Shae 


On Rooms jor Meetings. 
“Prof. J. M. Orpwar, Chairman; and Prof. R, H. Rrowansa, Secretary. 
: On ‘Matta, Telegraph, and Express. . 
Prof. C. R. Cross, Chairman; and Dr. Cianexor ‘J. Brake, Secretary. 
On. Excursions, 
Mn. Towaip Arianson, Chairman; 3 and Mr, Hasniron A. Hint, Secretary. 
Cambridge Committee. 


Mr. ALEXANDER Piel ‘Chair haa and Prof. E. C. Proxenmo, eevee: 


‘Salem Committee. 
Dr, Henrit <Vieiviand, Chairman ; and Mn. Ricuanp C. Mannina, Seoretary. 


Tho ‘above, with the Pensanenr Szonerany of the Association, form'the’ Executive’ Committee of the 
Local’ Committee, Which ‘consists of over three hinndred’ ca gentloiicn ‘and ladies, 
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FW. PUTNAM, Permanent Secretary, A, «At, a, &., 


You are on the books of the Assoclation as in arrears for 








1880. Edison, T.A. - Creditors (D-80-013) [not filmed] 


This folder contains correspondence relating to unpaid bills. 









1880. Edison, T.A. - Employment (D-80-014) 


This folder contains correspondence from or about employees and prospective 
employees. 


All letters that contain a significant response by Edison or that are from 
individuals associated with Edison have been filmed, as well as correspondence 
from individuals who were subsequently employed by Edison. Approximately one- 
third of the documents have been filmed. 
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1880. Edison, T.A. - Family (D-80-015) 


This folder contains correspondence and other documents by and about 
Edison's family. Related material can be found in D-80-040 (Railroad - Port Huron 
Railway Company). 


All the documents have been filmed. 
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1880. Edison, T.A. ~ Insurance (D-80-016) 


This folder contains correspondence and other documents relating to the 
payment and renewal of Edison's insurance policies. 


Approximately one-third of the documents have been filmed. Bills, receipts, 
and routine correspondence have not been filmed. 
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1880. Edison, T.A. - Payroll Receipts (D-30-017) [not filmed] 


This folder contains payroll receipts for Menlo Park laboratory employees. 
The Edison National Historic Site also holds an extensive collection of employee 
time sheets for the period 1878-1931. The time sheets for 1878 have been filmed 


as a representative sample (see Thomas A. Edison Papers, Microfilm Edition, Part 
I, 17:621-876). 




















1880. Edison, T.A. - Unsolicited Inquiries (D-80-018) [not filmed] 


This folder contains unsolicited correspondence requesting agencies for 
Edison's inventions, inquiring about the purchase or cost of his inventions, or asking 
for other information about his inventions. Approximately half of this 
correspondence was sent to Edison in January, following the first successful 
demonstrations of his electric light system, to request agencies for the light. 
There is also correspondence regarding offers of land for the Edison Electric Lamp 
Company factory. 




















1880. Edison, T.A. - Visitors (D-80-019) [not filmed] 


This folder contains routine letters of introduction and requests to visit 
Edison. Letters that received a significant response by Edison, or that were 


written by individuals associated with Edison, are filed in their appropriate subject 
folders. 























1880. Electric Light - General (D-80-020) 


This folder contains correspondence and other documents relating to the 
commercial introduction of the electric light and to technical aspects of electric 
lighting and power, such as the design of lamps and generators and the materials to 
be used as filaments. Some of the correspondence deals with the lighting plant for 
Henry Villard's steamship, Columbia, and with the search for cane to be used as a 
lamp filament. Related material about the application of electric power to mining 
can be found in D-80-032 (Mining - General). 


All the documents have been filmed except for duplicate copies of selected 
documents and bills relating to the death of John R. Segredor, whom Edison sent to 
Cuba to search for filament materials. 
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ON THE EFFICIENCY OF EDISON’S ELECTRIO LIGHT. 


By Professor H. A. ROWLAND of the Johns Hopkins Univorsity, 


‘and Professor Groncz F. Banker of the University of Pennsylvania, 


THE great interest which is now being felt throughout the 
civilized world in the success of the various attempts to light 
houses by electricity, together with the contradictory statements 
made with respect to Mr. Edison’s method, have induced us 10 
attempt a brief examination of the efficiency of his light. We 
deemed this the more important because most of the informa- 
tion on the subject has not been given to the public in 2 
trustworthy form. We have endeavored to make a brief 
but. conclusive test of the efficiency of the light, that is, the 
amount of light which could be obtained from one horse power 
of work given out by the steam engine. For if the light be 
economical, the minor ‘points, such as making the carbon strips 
last, can undoubtedly bg. ptit into practical shape. 

Three methods of testing the efficiency presented themselves 
tous. The first was by means of oar sthe horse power 
required to drive the machine, together with the number of 
lights which‘it- would give. .But the dynaniometer was not in 
very good working order, and it was difficult to determine the 
number -of lights and their photometric power, as they were 
scattered throughout ‘a ‘long distance, and so this method was 
abandoned. - Another method was by measuring the resistance 
of, and amount of current, passin through a single lamp. But 
the instruments available ‘for this purpose were very rou h, 
and so this‘method was ibandoned for the third one. This 
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method consisted in putting.the lamp under water and observ- 
ing the total amount of heat generated in the water per minute. 
For this purpose, a calorimeter, holding about 1} kil. of water, 
was made out of very thin copper: the lamp was held firmly 
in the center, so that a stirrer could work around it The tem- 
det tiedy dee noted on a delicate Baudin thermometer graduated 
to 0-1 Q, 

As the experiment was only meant to give a rough idea of 
the efficiency within two or three per cent, no correction was 
made for radiation, but the error was avoided as much as pos- 
sible by having the mean temperature of the calorimeter as 
near that of the air as possible, and the rise of temperature 
small. The error would: then be much less than one per cent. 
A small portion of the light escaped through the apertures in the 
cover, but the amount of energy must have been very minute. 

In order to obtain the amount of light and eliminate all 
changes of the engine and machine, two lamps of nearly equal 
power were generally used, one béing in the calorimeter while 
the other was being measured. They were then reversed and 
the mean of the results taken. The apparatus for measuring 
the light was one of the ordinary Bunsen instruments used for 
determining gas-lights, with a single candle at ten inches dis- 
tance. The candles used were the ordinary standards burning 
120 grains per hour. They were weighed before and after 
each experiment, but as the amount burned did not vary more 
than one p. c. from 120 grains per hour, no correction was made. 

As the strips of carbonized paper were flat, very much more 
light was given out in a direction perpendicular to the surface 
than in the plane of the edge. Two observations were taken 
of the photometric power, one in a direction perpendicular to 
the paper, and the other in the direction of the edge, and we 
aro required to obtain the average light from these, If Lis the 
photometric power perpendicular to the paper, and Z that of the 
edge, then the average 2 will evidently be very nearly 


e e 
. ; a 
raf cos a sin a dati sin’a da 


A=pL+7t . 
Tn the aper lamps we found =40 nearly ; hence A=2L nearly. 
The lamps used were as follows: 


Approximate 
No. Kind of carbon. 8izo of carbon. resistance when cold, 
580 paper large 147 ohme, 
201 < & 147° 
850 ee small . 170 & 
809 se io 164 


817 fiber large 87 


889 


The capacity of the calorimeter was obtained by addin, 
to the capacity of the water, the copper of the calorimeter an 
the glass of the lamp and thermometer. The calorimeter and 
cover weighed 0:108.kil. and the lamps about 0°086 kil. 

First experiment, No. 201 in calorimeter and No. 580 in pho- 
tometer; capacity of calorimeter =1168+-009+--007=1°169 
kil, The temperature rose from 18°28 0. to 28°1LC. in five 
minutes, or 1°75 I’. in one minute. Taking the mechanical 
equivalent as 775:, which is about right for the degrees of this 
thermometer, this corresponds to an expenditure of 8486 foot 
pounds per minute. The photometric power of No. 580 was 
17°65 candles maximum, or 18°L mean, 2. 

When the lamps were reversed, the result was 8640 foot 
pounds for No. 580, and a power of 18°5 or 10-1 candles mean. 

The mean of these two gives, therefore, a power of 8518 foot 
soe per minute for 12°6 candles, or 109°0 candles to the 

orse power. 

To test the change of efficiency when the temperature varied, 
we tried another experiment with the same pair of lamps, and 
also used some others where the radiating area was smaller, 
and, consequently, the temperature had to be higher to give 
out an equal light. 

We combine the results in the following table, having calcu- 
lated the number of candles per indicated horse power b 
tnking 70 per cent of the calculated value, thus allowing about 
80 per cent for the friction of the engine, and the loss of 
energy in the magneto-electric machine, heating of wires, ete. 
As Mr. Edison’s machine is undoubtedly one of the most efficient 
now made, it is believed that this estimate will be found prac- 
tically correct. The experiment on No. 817 was made b 
observing the photometric power hofore and after the calor- 
meter experiment, ns two equal lamps could not be found. As 
the fiber was round, it gave a nearly equal light in all direc- 
tions as was found by experiment. 





fa ;) Bice |B@de0n) BEG 

Lampsused in] Photometricpower | SYa Se | Seo BaES ecg oun & 
ees 
Calor|Photo-| perpen- | 4. | 88 BR | Sas] gee jgsdyes| esse 
imeter| meter alealar fo verges) Baa EER aee aefs Sagene 5855 
201 | 680 115 13°) 2°57 | 1°76 | 8486 

580 | 201} 135 | 107 | 282} 1292] asgor|ftCOO | 68 48 
680 | 201 886 28°90 274 | 2°44) 5181 204'8 128 30 


oi | 580 | 440 | ge5 | 270 | 2°-20 | da0e- 

360 | u9} 19:0 | 143 | 281 | 1°14 . : : 

809 | 850 | 122 93 | 2-70 | 1%54| aaa0-| $1834 | 88 58 
Blt 17a | 973 | 1%-28 | 27081 2008 | 184 92 
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The increased efficiency, with rise of temperature, is clearly 
shown by the table, and there is no reason, provided the car- 
bons.can be made to stand, why the number of candles per 
horse power might not be greatly increased, seeing that the 
amount which can be obtained from the arc is from 1000 to 
1600 candles per horse power. | Provided the lamp can be 
made either cheap enough or -durable enough, there is no 
reasonable doubt of the practical success of ‘the-light, but this 
point will evidently require much further experiment before 
the ‘light can be pronounced practicable. 

In conclusion, we must thank Mr. Edison for placing his 
entire establishment at our disposal in order that we might 
form a just and unbiased estimate of the economy of his light, 
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" Blank: No. 73) 


THE WESTERN UNION TELEGRAPH COMPANY, 


. a 
ALL MONEY TRANSFERS MADE BY THIS COMPANY 
; SUBJECT TO THE FOLLOWING TERMS: 


For tho accommodation of travollers and others, in emergencies, and inclden- 
tally to facilitate its own business, Tuk Weatenn UNton TELYGnArit Company will 
make transfers of monoy, in small amounts, containing no fractions of a dollar, 
Ddotwoon a limited numbor of ita oflicca, 

Such transfers will be mado upon the following terms and conditions, viz: 

To cover clerical and Incidental servicos, ¢ charge will be mado of onc por cent. 
pa all sums of $25 or aver, and for sinaller amounts auch churgo will be 25 cents 

in cach caso, 

As tho usual telegraphic servica necessary for cach transfer exceeds two 
tolegrama of 15 words cach, a further chargo will bo miado for this service of asum 
not exceeding donble the tolls on a singlo message of 16 words botween tho transfor 

Nacea, 

: Payment of tho suns transferred will bo mado at the principal office of tho 
Tole; apht Gompany at tho point designated, upon satisfactory evidence of the por- 
sonal identity of the Rezee, Tho sending: of a telegram Fequesting. transfer of 
money to ita sonder will not be suficiont evidence of hia [dontity with tho payco of 
such transfer. 

In case payment is not made to tha payea within 48 houra after rocelpt of 
the tranafor message by tho Manager of the paying office (exclusive of Sundays 
and holidays), tho transfer will be cancelled and the amount thereof refunded to 
tho sender on application at the recelving ofico, and in auch cise tho amount ro- 
colved for services and tolls will bo retained by the Telegraph Company, 


A. B, BREWER, Secret NORVIN GREEN, Precident. 
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THE WESTERN, UNION TELEGRAPHs COMPANY, 





ALL MONEY TRANSFERS MADE BY THIS COMPANY 
SUBJECT TO THE FOLLOWING TERMS: 


For tho accommodation of travellers and others, in emergonclos, and incldan- 
tally to fucilltate ity own business, Tuz Wearenn Union Tenxararin Company will 
muke tranefers of monvy, In small amounts, containing no fractions of a dollar, 
betweon a linilted number of Its ofices. 

Such transfers will be mado upon the following terms and conditions, viz: 

‘To cover clerical and incidental servicos, urcharge will be made of one per cont, 
pa all sams of $83 or over, and for smaller amounts such churgo will be 25 cents 

in each case, ie 

As the usual telegraphic service necessary for cach tmnefer exceeds two 
telegrama of 15 words cach, a further charge will bo mado for this service of a sum 
nt exceeding double the tolls on a ainglo measago of 15 words between the tranafer 
places, 

Payment of tho sums transferred will be mado at the principal! ofice of the 
Tele, jh Company at the point designated, upon satisfactory evidence of tho por- 
sonal identity of the frye, Tho sending of a telegram requesting tranefer of 
monoy to ite sender will not be sufliciont ovidenco of lite identity with the payes of 
such transfer, : 

Tn case payment fs not made to the payee within 48 hours after recolpt of 
tha transfer message by the Manoger of the paying oftice (uxclualvo of Sundaya 
and holidays), the transfer will be cancelled and the amount thereof refunded to 
the sonder on application at the receiving office, and in such caso the amount re- 
ceived for services and tolls will be retained by the Telegraph Company. 


A. 8, BREWER, Secretary, + NORVIN GREEN,’ Prosidont. 
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Mannfactarers, Importers and Dealers in 





Tolegrapk Machinery and Supplies, 3} 
Telephone Good, ELECTRIC MERCHANDISING Co,, 
Medical Apparatus, 
Burglar Alarms, 76 MARKET STREET, 
Automatic Fire Alarms, L.G, TILLOTSON, President, 
House and Hotel Annunciaters GEO, H, BLISS, Vico Pres’t and Treasurer, 
Blectric Light, Blectric Gas Mighiite; W. 1, BARRINGTON, Secretary. 
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[ENCLOSURE] 


UNITED STATES 


BENJAMIN P. CARD, OF 


To all whom it may concern: 

Be it known that I, Bunsamin F. Carn, of 
the city of Brooklyn, county of Kings, and 
State of New York, have invented a new and 
useful Improvement in Electrometers, of which 
the following is a specification. 

The object of my invention is to measure or 
dotermine the quantity or intensity of elec- 
tricity by means of the mechanism hereinatter 
described. 

The invention is based on the fact thata bar 
or rod of soft untempered iron placed within 
a helix through which a current of electricity 
is passed will be drawn within said helix by 
means of induction; and it consists of a helix 
and bar so arranged that, by means of indue- 

- tion, suid bar will be drawn upward while the 
current is passing, and this motion of the bar, 
by means of mechanism hereinafter explained, 
causes the revolution of an judex-arm over @ 
measured senle, the speed of which is varied 
by the position in which a friction-wheel is 
brought in contact with a friction-cone, as will 
be more fully explained, 

The construction and operation are as fol- 
lows: 

In the accompanying drawings, in which 
similar letters-of reference indicate like parts, 
Figuro 1 represents «.plan or top view, par- 
tially in section. Fig. 1* shows tho srrange- 
ment of the balance-weight. Fig. 2 is a front 
view, partially in section. Fig. 3 isa cross- 
section in the line X X, Fig. 1, showing the 
bearings of the cona. Tig. 4 is a side cleva- 
tion of same. 

Rigidly secured to the base-plate A are two 
metallic standards, B. Used in connection 
with these standards Bare the two bridges 
Cand D. Tho bridge O is mado so as to slip 
over the standards, and to be placed at any 
required distance from the top of the stand. 
ard, forming a shelf or rest for the helix 1, 
and is adjusted and held in position by set- 
sorews a. : 
In the center of bridge O is a hole, around 
which is soldered a hollow tube of same cir- 
cuinforence as the core of the helix B, so that 
when.the helix B is ready to bo put in posi- 
tion it is slipped on over the tube. This tubo 
holds the bottom of the helix B in position. 
To the under side of bridgo D is secured a 
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ring of sufficient: size to admit the upper 
part of the helix, so that when bridge D is 
placed in position on standards B the helix 
will be held firmly ii position. In the top of 
bridge D is a hole that allows one end of the 
wire of helix 15 to pass through, (See Fig. 2.) 
‘Sliding on the standards Bis a metallic plate, 
F, on the upper surface of which rests the fron 
bar G, which is made of soft untempered iron, 
and does not become permanently magnetized, 
the upper end of which is brought into and 


slides within the helix EB. On the lower end. 


of bar G is formed a collar, which is loosely 
fitted into a piece of insulating material, which 
is rigidly secured to the metallic plate. Also 
secured to the metallic plate Fis the knee- 


piece H, whieh holds the vertical grooved shatt . 


I, to which is secured the friction-wheel J. 
Journued in the base-plate A is the vertical 
shaft K, on the upper end of whieh are rigidly 
secured the gear-wheels Ty and LA. Lhe up- 
per end of vertical shatt Kis journaled in the 
knee-piece M,‘attached to the base-plate A. 
The dial-plate N is rigidly secrred to the 
knee-pieve M. Passing through this dinl-plate 
is the shaft O, at one end of which is attached 
the hand P. On the other end is the gear- 
wheel Q, which is actuated by the gear-wheel 
Li, ‘Lhe shaft O is journaled to the knee-piece 
M. (Seo Figs. 1, 2, and 4.) ; 
Placed in yoke R, which is supported by the 
knee-piece S, secured to base-plate A, is a 
friction-cone, ‘I, set in such a position that 
one of its sides will be parallel to the grooved 
shaft I, and so that tho friction-wheel J shall 
“have an equal bearing in whatever position it 
may come in contact with friction-cone T. 
This friction-wheel J, being carried by the 
plate F, partakes of the motion of said plate 


TF, and hence the friction-wheel J is brought: 


in contact with a different portion of the tric- 

tion-cone T accordingly as the intensity of the 
electric current varies. 3 

Tho shaft of the lower ond of the friction- 

TY eone LT has its bearing inthe yoke R, and the 

upper end of the shaft of said friction-cone T 

has a gear-wheel, U, the end of the shaft hav- 


ing its bearing ina metallic pieco, V, attached 


to the yoke R. (See Figs. 3 and 4.) 
Secured to the base-plate A are four stand- 
ards, upon which is mounted and properly se- 
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cured the train of wheels W, and so arranged 
that the gear-wheol X shall engage and actu- 
ato the gear-wheel U of the friction-cone T. 
Secured to tho knee-pieco H is the rod Y, 
having its outer ond crooked or bent down- 
ward sufiiciont to come in contact with the re- 
volving arm Z, and performing the functions 


‘of a stop. (Sco Figs, Land 4.) The spring d, 


one portion of which is attached to the yoke 


-R and tho other end to one of the standards 


that -support the train of wheels, serves to 
hold the triction-cone in place and equalize its 

Secured to the base-plate A is a tube, O, of 
suflicient size aud depth to form a receptacia 
for the balance-weight d. 

Secured to the upper side of receptacle O is 
an upright rod, having an arm holding two 
pulleys, 7, over which a‘cord, g, is passed, one 
end of which is secured to metallic plate F, 
the other ond to weights d. (Seo Fig. 1*.) 

. Lhe operation of my electrometer is as ‘fol- 
lows: When a current of electricity is passed 
through the helix 1 the iron bar G is instantly 
magnetized, so that it is drawn up into the 
holix BE, as shown by the arrow in Fig. 2. 
This action, in connection with the weight d, 
causes the metallic plate IF, with tho attach- 
ments, to be raised up, at the same time re- 
leasing the vod Y from contact with the re- 
volving arm Z, which revolves the train of 
wheols W, thus actuating-the geay-wheel U of 
the friction-cone T, wi igh-is- brought closely in 
contact with the friefion:wheel. J on grooved 
shaft I, imparting a steady and positive mo- 
tion to the gear-wheels L and L‘, and which 
in turn imparts. motion to the gear-wheel.Q, 
causing the hand P:tozrevolve, giving a posi- 
tive indication on; the dial-plate N of the 
amount or intensity f the’ electric, current 


passing, «Suh 








‘ 


In the example shown the train of wheels 
are operated by the actions of things; but L 
do not wish to be understood as limiting my: 
self to the use of a train of wheels like W.. I 
may use any other motor, such as weights or 
like devices, or electro-motive power. 

What I claim, and desire to secure by Let- 
ters Patent, is— 7 

1, fhe method of measuring the quantity 
of clectric current by.-causing the same to 
pays through a helix, and thereby operating a 
movable bar of iron, said bar of iron being 
connected to any suitable mechanism moving 
an index or measuring-arm at each moment 
with 1 velocity to correspond with the inten- 
sity of the current, said mechanism being act- 


uated or put in motion’ by the movement of ~ 


said bar, substantially as described, and for 
the purpose set forth. 

2. In an electrometer, the. combination of 
the helix I, the movable bar G, metallic pieco 


F and its attachments, and cone T, gear-wheel’ 


U, and grooved shaft I with gear-wheels L and 
L’, actuating, by means of the movement of 
the rod Y, train of wheels or ather mechanism 
for obtaining a regalar motion or revolution 
of the cone T, and, by means of the friction. 
wheel J on the grooved shaft I, transmitting 
said motion to a suitable index mechanism, 


substantially as described, and for the pur. . 


pose set forth. 
In testimony that I claim the foregoing I 
have hereunto set my hand this 12th day of 


Decomber, A. D. 1878. : 
BENJAMIN F. OARD, 
In presence of — 


Louis W. Frost, 
A. J, Kenney. 
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MEMORANDUM. " BROOD 


JHE Buckeye Enaine Company. 
s EXPERTS IN STHAM ENGINEERING, 
-GQSEASTERN AGENCY,SD 


E sively for the oale of the Buckeye Automatic De off Engines, East of 
the Meridian of Washington, D 


Room 42, Coal and Iron meee 
cor, SOCr RADE AND CHURCH 8TSs,, ° 
WM. LEE ‘CHURCH, 


| Te BARNARD FManagers, : NEW. YORK. 
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[ENCLOSURE] 


Exveuswey Departurent, 
~ SECOND COMPTROLLER'S OFFICE, 


“Wasninaron, D. O., 16th October, 1880. 


I shall have ready for delivery in about two months my 
report on '“Gings at the Paris Mxposition of 1878," which 
will appear under the ‘authority of the United States Expo-- 
sition Commission. 

This report will contain about 160 pages of printed matter, 
und will give valuable information on the following subjects: 

Plate and window glass, their machinery, tools, ovens, 
and furnaces; .stained, enamelled, decorated, engraved, and 
etched white, colored, and flashed sheet-glasa; rough, polished, 
and silvered plate-glass; fluted .and patent rolled glass; 
bottles and druggists’ wares ; tableware, blown, pressed, cut, 
by hand ond machinery, engraved, etched, decorated in 
enamel and vitvifiable colors; flint, lime, slag, green and 
colored glass, their machinery, furnaces, ovens, and tools; 
iridescent, Arabian, Venitian, and metallized glass; glass 
furniture, chandeliers, candelabra, jewelry, mosnies, and tiles; 
toughened or hardened und compressed glass; spun glass, 
fanoy artioles, and mineral wool; soluble ginss and its applica- 
tion: glass clock and flower shades ; a general description of 
gas, open fire, petroleum, and other furnaces, leers, ovens, ate. 

Classification and properties of glass ;, crystallization, devit- 
rification, action of air, oxygen, light, water, acids, and alkalies 
upon glass; materials employed, and where found; pot and 
fire-briok making; mechanical tools 3 comparisons between 
foreign nnd American glass making, ete., eto. 

Should you wish to obtain copies of said report, I will send 
them to you, as soon as published, frae of postage, on receipt of 


$1.25 per copy, in Paper covers ; 


dai ARR O« bound in cloth. 


Respectfully, 


OHARLES COLN#. 
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PUBLICATION AND MICROFILM 
COPYING RESTRICTIONS 


Reel duplication of the whole or of 
any part of this film is prohibited. 
in feu of transcripts, however, 
enlarged photocopies of selected 
items contained on these reels 
may be made in order to facilitate 
research. 














A Note on the Sources 


The pages which have been 
filmed are the best copies _ 
available. Every technical . 
effort possible has been 
made to ensure legibility. 
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